Note 1
Electron mobility of TiO 2 and B-TiO 2 : Electron-only devices (FTO/cp-TiO 2 /TiO 2 or BTiO 2 /PCBM/Ag) were fabricated to calculate the electron mobility of the samples by the SCLC model. The PCBM solution was prepared in chlorobenzene with a concentration of 20 mg/mL, and spin-coated on mesoporous TiO 2 surface at 3000 rpm (20 s) , then annealed at 100 °C for 15 min. Sequentially, 60 nm thick Ag was deposited with a shadow mask. The dark J-V characteristics of the electron-only devices were measured by a Keithley 2420 source. The mobility is extracted by fitting the J-V curves with the Mott-Gurney law [1] 
Where J is the current density,  0 is the vacuum permittivity (8.854  10 -12 F/m),  r is the dielectric permittivity of the TiO 2 (55) [2] , L is the film thickness (180 nm), V app is the applied voltage of the device, V r is the voltage drop due to constant resistance and series resistance across the electrodes, V bi is the built-in voltage due to the different work function of the two electrodes, and  e is the electron mobility. The  e is calculated from the currents in the square law region. The electron mobility of 3.30 × 10 -5 and 1.69 × 10 -4 cm 2 V -1 s -1 for pure TiO 2 and B-TiO 2 are calculated from the currents in the square law region, respectively.
Note 2
Details for DFT calculations: the computational calculations were performed by using the Forcite and Vienna ab-initio simulation package (VASP). The geometry optimization calculations were performed using the Forcite module of Materials Studio [3] . The energy and force convergence were set to be 10 -5 kcal/mol and 10 -5 kcal/mol/Å. Then the adsorption energy was calculated by VASP [4] . The generalized-gradient approximation (GGA)-Perdew- Table S2 . and B-TiO 2 , respectively, which were used to determine the trap state densities. 
